As no previous study has evaluated zinc, copper, and 
INTRODUCTION
The chewing of qat (or khat) leaves (Catha edulis Forsk) is widely practiced in East Africa and parts of the Middle East, such as, Yemen where it forms a deep-rooted social and cultural function
(1) . This habit has now spread to ethnic communities in the rest of the world, including Britain such as the Somali communities in South Wale and London. The pleasure derived form qat chewing is attributed to the euphoric actions of its content of (-)-s -cathinone. A sympathomimetic amine with properties described as similar to those of amphetamine (2-4) .
Processed leaves and roots are used to treat influenza, cough, gonorrhea, asthma and other chest problems. The root is also used for stomach ache and an infusion is taken orally to treat boils, even though qat is mainly a social drug, it is taken to treat illness such as malaria (5,6) . Some people mentioned that the main reason for chewing is an enhancement of socialization and that the ceremony is a nice way of spending time with friends, not as much as the physical effect of qat such as staying awake or getting "high". Different production areas and varieties of qat are reported to give dissimilar effects on the same chewer (7) .
The active ingredient in qat is alkaloid cathinone, sometimes called "natural amphetamine. The qat is preferable chewed within two days after harvesting, after that leaves loose much of the desired effect (8) . Qat contains a lot of chemical components that may have different effect on the body system, such as alkaloids, trepenoids, flavonoids, sterols, glycosides, sterols, tannins and more than 10 amino acids including tryptophan, glutamic acid, glycine, alanine and threonine (9,10) . Also, qat contains trace amount of vitamins, including ascorbic acid, riboflavin, niacin, and carotene (10) . Elements includes, copper, zinc and nickel in large amount if compared to cobalt, cadmium and lead beside a negligible amount of fluorine (11) . The interest in trace elements research in clinical medicine has become an exciting frontier, during the last two decades; the number of publications on that subject has progressively increased . 
SUBJECTS & METHODS
A total of forty seven Yemeni healthy adult women aged 25-35years were randomly selected after obtaining ethical permission and divided into two groups: Group 1 (N: 24 healthy) not diabetic (Mean fasting blood glucose = 100  21.843 mg/dl.) non anemic (mean hemoglobin = 14.4  0.904g./dl.), and regular qat chewers. Group 2, (N: 23 Healthy non diabetic (Mean fasting blood glucose =95  11.20 mg/dl.) and non anemic (Mean hemoglobin =14.9  1.048 g./dl) non qat chewers as control group; Seven milliliter (7ml) blood sample were collected from each subject part was placed in heparinized tube for estimation of trace elements (copper, Zinc & selenium), another part placed in K 2 EDTA containing tube for estimation of hemoglobin and the last part was placed in plain tube to obtain serum for glucose estimation.
Heparinized tubes, centrifuged of 1500 rpm for five minutes, plasma obtained was stored in a chest freezer at a temperature of -20C, plasma trace elements (copper, Zinc and selenium) level were determined by atomic absorption spectrophotometer Perkin Elmer 2380Model. Hemoglobin determined by colorimetric Drabkin method and fasting blood sugar was performed on automated analyzer (Roche Milan Italy).
STATISTICAL ANALYSIS:
Data obtained was analyzed using SPSS version 16 statistical software package. Results were expressed as mean SD and a p0.05 was considered significant.
RESULTS
As shown in table 1 and figures 1, 2 and 3, the mean, plasma level of zinc in qat chewer was 40  10.6 g/dl and in control group was 60  14.2 g/dl which is significantly lower than that of control group, P0.001. The means of plasma levels of copper in qat chewer and in control group were 70  34.6 g/dl and 40  12.7 g/dl. That of the qat chewer was significantly higher than that of control group P0.001. In contrast, the mean plasma level of selenium in qat chewer was 50  15.2 g/dl and in control group was 140  40.6 g/dl which is significantly lower than that of control group P0.001. The mean values of Hb and fasting serum sugar in the two groups were (14.4  0.904g./dl. and 100  21.843mg./dl. Versus 14.9  1.048 g./dl and 95 11.20 mg./dl respectively. There was no significant difference between these two groups p > 0.05. 
DISCUSSION
Zinc, copper and selenium are essential dietary trace metals and are components of critical enzyme systems that play important roles in maintaining DNA integrity by preventing oxidative DNA damage. Zinc and copper are key cofactors in several enzymes, including copper/zinc superoxide dismutases and several DNA repair (22) . Selenium is also, a key component of enzymes systems including glutathione peroxidase that removes hydrogen peroxides generated in vivo by free radicals. Selenium is necessary for reproduction and growth in animals and is known to protect against a number of diseases (18) . Although the investigation of the effects of qat has spanned various physiological and metabolic effects, to date no data on the plasma levels of zinc, copper and selenium in Yemeni women qat chewers were reported, except for the study of Dughish et al., (23) , on the mean of plasma levels of copper and zinc among Yemeni men qat chewers.
The present study assessed the plasma copper, zinc, and selenium status of 24 Yemeni regularly qat chewers compared to 23 Yemeni women non qat chewers of the same age and from the same region.
Our results indicated that the mean plasma levels of zinc in healthy adult women non-qat chewer (control group) was 60 g/dl which is significantly lower than that of the reference range values of healthy adult women (76-152g/dl), and slightly lower than that of the mean plasma zinc level in healthy adult Yemeni men as reported by Dughish et al. (23) was 65g/dl. The low zinc levels may be attributed to many factors including: The poor diet that may contain little amount of zinc, lack of knowledge of balanced diet, no supplement of zinc to restore the amount of zinc lost as a result of repeat pregnancy and lactation. Alternatively, this value may reflect the normal plasma zinc levels of healthy Yemeni adult women since there is no actual reference range for Yemeni healthy adult women. The current study also found that plasma zinc levels in regular qat chewer (40g/dl) were significant lower than control group. The lower level may be due to the effects of tannins which is believed to delay intestinal absorption of zinc (24) , and to the amount of minerals, such as copper, cadmium and lead (25) . Copper and cadmium act as antagonist to metabolic functions and/or absorption of zinc (David,1988) (26) . Our results is in agreement with that of Dughish et al., (23) who reported, low plasma levels of zinc in regular qat chewers but in men.
In contrast, plasma copper levels of qat chewer (70g/dl) were highly significantly higher with respect to the control group (40g/dl), This concurrent increase of plasma copper levels in qat chewers was accompanied with a decrease in plasma zinc levels indicating the strong correlation and competition between zinc and copper level in terms of their absorption and their ratio in plasma (27) (28) (29) (30) . That reciprocal relationship might be explained by the fact that qat contains high amount of copper (23, 25) , and this may be attributed in part to increased plasma levels of copper if compared to control group. Other explanation to the increase of the plasma levels of copper in women qat chewers, qat contains cathinone (pseudoamphetamine) which acts as sympathomimentic agent that stimulates the release of catecholamine (epinephrine and norepinephrine) (2) . Copper is normally excreted by the liver via epinephrine stimulation (31, 32) , so qat can induce copper excretion by secretion of adrenaline. Our results are in agreement with those of Dughish et al. (23) but these results were among Yemeni men. Also, the current study revealed that the mean plasma selenium levels in healthy women qat chewer were highly significantly lower than control group. The lower levels of selenium can be explained by the facts that qat contains ascorbic acid (33, 34) , copper and zinc (23, 25) . Ascorbic acid, copper and zinc are considered as antagonist to selenium (35) . Other explanation to low levels of selenium, selenium is a critical constituent of glutathione peroxidase, the major reducing enzyme for both hydrogen peroxide and lipid peroxides (David,1994) (18) , Qat chewing induces formation of free radicals (Tash et al., 2001 ) (34) so, increased oxidative stress could contribute to the observed low selenium.
The daily absorption of selenium due to the effect of tannins in qat (24) participates in part in lowering the level of selenium.
Conclusion: Decreased plasma levels of zinc and selenium and increased plasma levels of copper in qat chewers, makes a question in the relationship between the increases of the incident of cancer in Yemeni people and decrease the levels of essential elements (zinc & selenium). Therefore, more studies with larger sample size are recommended. In other point, qat chewers must take a supplement of zinc and selenium to avoid their deficiency in plasma. 
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